Systematic site-directed mutagenesis of protein SRP19. Identification of the residues essential for binding to signal recognition particle RNA.
Protein SRP19 is an important structural and functional constituent of the signal recognition particle (SRP) and belongs to a group of RNA binding proteins that specifically recognize certain tetranucleotide loops. Systematic site-directed mutagenesis was used to identify the amino acid residues in human SRP19 essential for interaction with SRP RNA. In our studies, three different groups of mutants were constructed, and each group covered essentially the entire sequence of the SRP19 protein in a consecutive nonoverlapping fashion. Results from 10 deletion mutants followed by the analysis of 24 mutants in which adjacent five residues were changed to pentaglycine suggested that a large portion of the protein may be required for RNA binding. Further examination of 53 mutant polypeptides in which adjacent dipeptide segments were altered showed, however, that 84 of the 144 SRP19 amino acids (58%) were not important for binding to the SRP RNA. The essential amino acids cluster in five regions which encompass most of the SRP19 sequence, with the exception of residues located at the N and C termini and a predicted internal loop. The results from the systematic site-directed mutagenesis study, when combined with protein secondary structure calculations, demonstrate that SRP19 is a precisely tooled protein which associates intimately with the SRP RNA.